While one of the authors of the editorial wrote in 2010 in Environmental Health Perspectives "biomonitoring studies should be used by regulatory agencies to assess human exposure levels" and further on "Center of Disease Control (CDC) analytical procedure … is the gold standard" (Vandenberg et al. 2010b Table 3 of a recently published study (Völkel et al. 2008) . If you use external exposure assessment, the highest doses were calculated for toddlers with up to 0.85 μg/kg b.w. per day, which was about 30-fold below the lowest dose administered by Hass et al. and Mandrup et al. http ://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/3978part1.pdf.
What should regulatory toxicologists do with such studies?
Regulatory toxicologists use for an accurate risk assessment both hazard and exposure data. Hazard data may be addressed by the studies of (Hass et al. 2016; Mandrup et al. 2016 ) dealing with sexual maturation, weights, and histopathology of reproductive organs, which may be on the "wish list," but also these data are at least in part already available, as discussed in detail elsewhere http:// www.efsa.europa.eu/sites/default/files/scientific_output/ files/main_documents/3978part1.pdf.
In addition, adverse effects should be occurring at relevant doses! Why did Hass et al. and Mandrup et al. not apply doses as low as 0.1 μg/kg b.w. per day? Excellent data sets of human exposure to BPA are available, as described before. In addition, Hass et al. and Mandrup Bisphenol A (BPA) is a high volume production chemical. BPA has been identified as an endocrine disruptor, and more than 5000 of safety-related studies have been published. Regulatory agencies around the world evaluated this body of BPA toxicology data, and so the FDA previously decided that BPA is safe at current exposure levels http:// www.fda.gov/Food/IngredientsPackagingLabeling/FoodAdditivesIngredients/ucm355155.htm.
Current exposure levels mean an average dose of <0.1 µg/kg b.w. a day.
However, a group of researchers still believe that doses between 25 µg/kg b.w. and 50 mg/kg b.w. are still relevant (Hass et al. 2016; Mandrup et al. 2016) , and these studies were promoted in an editorial of Andrology by Vandenberg and Prins with "Clarity in the face of confusion: new studies tip the scales on bisphenol A (BPA)" (Vandenberg and Prins 2016) .
They argue that new studies ("In this issue of Andrology, two new studies meet exactly this demand") will help to assess better the adverse effects of BPA. But a first look at the applied doses shows that the lowest dose used was 25 µg/kg b.w. and is thereby nearly 500-fold and the highest is 1,000,000-fold above the current daily exposure of humans. The dose of 25 µg/kg b.w. corresponds to a daily uptake in adults (60 kg) of 1 500 µg of BPA a day and leads to a urinary excretion of a similar amount of BPA.
1 3 et al. observed effects at mammary gland or reduced sperm counts at their lowest dose, but not at higher doses showing non-monotonic dose responses (NMDR). Did the observed effects increase with lower doses below 25 µg/kg b.w. per day?
In the case of the term "low dose," the lowest applied dose up to 500-fold above the human exposure assessed by biomonitoring data is only difficult to understand and may not on the "wish list" of regulatory toxicologists. Therefore, you as regulatory toxicologists will agree to Teeguarden and Hanson-Drury, who reviewed the term low dose recently and wrote in the abstract "we found that the ''low-dose'' moniker describes exposures covering 8-12 orders of magnitude, the majority (91-99 % of exposures) being greater than the upper bound of human exposure in the general infant, child, and adult U.S. population" (Teeguarden and Hanson-Drury 2013) . This is also true for many other countries, such as Germany where on average levels of <0.09 µg/kg b.w. and highest at 1.2 µg/kg b.w. in adults and 0.6 µg/kg b.w. in infants were observed (KasperSonnenberg et al. 2012; Koch et al. 2012; Völkel et al. 2008 Völkel et al. , 2011 . All these doses are clearly below the current temporary tolerable daily intake (t-TDI) of 4 µg/kg b.w.
In addition, as discussed elsewhere, the kinetics in rat and in humans are quite different in the case of BPA, since in contrast to the rat, humans almost quantitatively convert BPA to the corresponding glucuronides and sulfates. Details were discussed in Doerge et al. and the authors concluded "Furthermore, these findings highlight significant differences between the elimination of BPA in rats by biliary secretion versus non-human primates (Kurebayashi et al. 2002) and humans (Völkel et al. 2002) where elimination is dominated by renal excretion" (Doerge et al. 2010a ). Therefore, toxicokinetics have to be considered for a correct dose range in rats if the data should be used for regulatory purposes. For BPA a lower dose in rats compared to humans should provide comparable internal doses of the parent compound BPA, which is responsible for the adverse effects.
Both authors of the editorial and these of the two studies use the term NMDR. This is a typical topic related to compounds showing endocrine activity. Recently an external scientific report for the European Food Safety Authority (EFSA) was published discussing especially the NMDR and addressed six so-called checkpoints (more or less statistical tools which address both random and non-random errors), which should be fulfilled to classify a compound as chemical showing NMDR https://www.efsa.europa.eu/ de/supporting/pub/1027e. Although "the most common chemical substances are bisphenol A (14 % of datasets)", BPA was not a compound that fulfills all six checkpoints. In contrast, a review by Vandenberg is titled "Non-monotonic dose responses in studies of endocrine disrupting chemicals: bisphenol A as a case study" used exactly BPA as model for NMDR (Vandenberg 2014) (Völkel et al. 2002) ? Do they believe in the criticism of Vandenberg et al. (Vandenberg et al. 2010a ) that the data of Völkel et al. are not reliable?
It was Teeguarden, Doerge, and some colleagues who did several studies to explore or better to confirm the kinetics of BPA in humans and in several laboratory animals (Doerge et al. 2010a (Doerge et al. , b, c, 2011a (Doerge et al. , b, 2012 Fisher et al. 2011; Teeguarden and Barton 2004; Teeguarden et al. 2005 Teeguarden et al. , 2011 Teeguarden et al. , 2013 Teeguarden et al. , 2015a Teeguarden et al. , b, 2016 Thayer et al. 2015; Yang et al. 2013 Yang et al. , 2015 .
Teeguarden, Doerge, and some colleagues completely confirmed previously published data (Völkel et al. 2002 (Völkel et al. , 2005 in humans, which were criticized by Vandenberg et al. In two reviews published in 2010 in Environmental Health Perspectives they wrote, "The two toxicokinetic studies that suggested human BPA exposure is negligible have significant deficiencies, are directly contradicted by hypothesis-driven studies, and are therefore not reliable for risk assessment purposes" (Vandenberg et al. 2010a, b) . But the authors defrauded a third kinetic study from Tsukioka et al. (2004) who obtained comparable results as published by Völkel et al. (2002 Völkel et al. ( , 2005 , which were criticized by Vandenberg et al. (2010a, b) .
In addition, a kinetic study co-authored by NIEHS members known to be crucial in respect to BPA (Thayer et al. 2015) confirmed also the data of Völkel et al. (2002 Völkel et al. ( , 2005 .
An answer to the not substantiated criticism was previously published by members of the Advisory Committee of the German Society of Toxicology (Hengstler et al. 2011) . In this review all criticism of Vandenberg et al. was refuted point by point. For example Vandenberg criticized the "limit of detection (LOD) were not sufficient, the authors reported two different time points for maximal plasma concentrations of BPA or the potential of adverse effects of BPA at low levels was not considered". But in the year 2000 the low dose discussion in case of BPA was just starting and Völkel et al. (2002) used 5 mg (83 µg/kg b.w.) and Völkel et al. (2005) used 25 µg (0.42 µg/kg b.w.) (estimated maximum human daily intake of adults, http://ec.europa. eu/food/fs/sc/scf/out128_en.pdf), which are clearly lower doses compared to Hass et al. (2016) and Mandrup et al. (2016) who applied doses as high as 50 mg/kg b.w. and used also the term "low dose". The two different time points occurred because two different studies were performed as clearly stated in the text and the LOD was sufficient to determine all the kinetic data. All the criticism with "The two toxicokinetic studies performed to date (Völkel et al. 2002 (Völkel et al. , 2005 , which suggest that human exposure is negligible, have significant flaws and are therefore not reliable for risk assessment purposes" was refuted and implies that Vandenberg et al. didn't read the publications carefully or they don't understand kinetics and exposure science.
They also criticized that "additionally, the BPA-glucuronide levels reported in blood are higher than the total BPA concentrations". Especially if two different analytical methods were used as in the study of Völkel et al. the obtained concentrations are very similar with overlapping error bars. Moreover, two analytical methods (BPA with GC-MS, BPA-Glucuronide with LC-MS/MS) were used. The same methods (Vandenberg et al. 2010b) (2002) and, therefore, the "gold standard" was already published before the CDC did. Again Vandenberg et al. give the impression that they have only little knowledge in the field of analytical chemistry, which is the basis for kinetics and exposure science.
In the next months, all the studies performed in the Consortium Linking Academic and Regulatory Insights on BPA Toxicity (CLARITY-BPA) program http://www. niehs.nih.gov/research/programs/endocrine/bpa_initia-tives/index.cfm will be published, and I am excited to see whether the FDA have to revise their assessment on BPA or not. Since people like Vandenberg, Prins, Gies, and others prompted additional research on BPA (Gies et al. 2009 ), which shows the term "wish list", clearly you may have some doubt that regulatory toxicologists will get really different and up to now unknown data related to the hazard of BPA. All "significant flaws" in the field of analytical chemistry and kinetics apparently detected by Vandenberg et al. were completely refuted as discussed in this letter. In addition these researchers draw often conclusions are contrary to their own statements or in other words "biomonitoring studies should be used by regulatory agencies to assess human exposure levels" (Vandenberg et al. 2010b) which was done by the European Food Safety Authority (EFSA) http://onlinelibrary.wiley.com/doi/10.2903/j. efsa.2015.3978/abstract;jsessionid=4430B03DBCCC556 5A689D7A4519CFCE8.f01t02 with "The highest aggregated exposure of 1.449 µg/kg b.w. per day was estimated for adolescents. Biomonitoring data were in line with estimated internal exposure to total BPA from all sources." Therefore, I fully agree that "biomonitoring studies should be used," but also researchers and ethical committees for animal welfare should use biomonitoring studies to find the correct dose in studies, which should be useful for regula- 
